We assess the spillovers from the oil sector to the housing market cycle using quarterly data for 20 net oil exporting and importing industrial countries, and employing continuous-and discrete-time duration models. We do not uncover a statistically signi…cant di¤erence in the average duration of booms and normal times in the housing markets of those net oil importers and net oil exporters. Similarly, the degree of exposure to commodity price ‡uctuations does not seem to signi…cantly a¤ect the housing market cycle. However, we …nd that housing booms are shorter when oil prices increase. We also show that net oil importers are more vulnerable to protracted housing slump episodes than net oil exporters.
Introduction
Oil prices have a boom-bust cycle that may stretch between 10 to 15 years, but their short-run e¤ects can also be global. 1 Housing prices in di¤erent countries share a similar cycle pattern. For example, in countries like Spain, the United Kingdom or the United States, the housing market dynamics display the typical boom-bust cycle that follows a prolonged normal time period (Young, 2013; Agnello et al., 2015) .
Even the Great Recession emerged near the end of a large oil shock, which led to a downturn in housing prices and triggered the …nancial crisis of -2009 (Hamilton, 2009 ). 2 Thus, there is a potential link between the oil price and housing price cycles (Hamilton, 2011) .
The existing literature embraces di¤erent channels through which commodity prices and housing prices may be associated. First, energy price increases have both direct and indirect impacts on disposable income and household spending (i.e., the income and demand e¤ects), as they raise unemployment rates, shrink the purchasing power and squeeze pro…ts in oil importing countries at the bene…t of oil exporters. 3 This has a detrimental e¤ect on housing demand (Spencer et al., 2012) . Kaufmann et al. (2011) also …nd a reasonable correlation between household energy expenditure and US mortgage delinquency rates.
Second, energy price surges have both direct and indirect e¤ects on construction costs, whether in terms of producing and operating equipment and consuming raw materials, and hence a¤ect the quantities and the prices of houses. Moreover, Quigley (1984) shows that increases in energy price can lead to a reasonable rise in the housing service costs. Similarly, as the housing sector represents a large fraction of overall energy consumption in OECD countries, rising energy costs can have a large impact on housing prices (Swan and Ugursal, 2009).
Third, energy price increases can a¤ect the headline in ‡ation rate and induce a tightening in monetary policy, which erodes liquidity and can in turn reduce housing demand (Edelstein and Kilian, 2009 ).
Fourth, since the …nancialisation of commodities is important, a sharp rise in energy prices can increase the attractiveness of commodities and generate large portfolio rebalancing e¤ects away from stocks and houses and towards commodities through capital ‡ows (Caballero et al., 2008 ; El-Gamal and Ja¤e, 2010;
Basu and Gavin, 2010). (Higgins et al., 2006) . 4 This can lead to exceptionally large ‡uctuations in asset prices, including house prices.
In our paper, we investigate the potential spillovers from a series of oil-related variables to the duration of various phases of the housing market cycle for net oil-exporting and -importing countries. More speci…cally, we use quarterly data for a group of 20 industrialized countries and conduct a preliminary detection of upturns and downturns in real housing prices to identify periods of booms, busts and normal times in the housing market while taking into account their magnitude, persistence and severity. Then, we rely on both continuous-time and discrete-time Weibull models to assess the impact of the oil sector dynamics on the housing cycle.
Our results show that the duration of housing booms of both net oil importers and exporters falls when oil prices increase. Moreover, net oil importers seem to be less vulnerable to protracted housing busts than net oil exporters. 5 Additionally, increases in the price of oil during normal times in the housing market cycle can well be described as an improvement in economic conditions.
The remainder of this paper is organized as follows. Section 2 presents the modeling approaches and Section 3 describes the data. Section 4 analyzes the empirical results. Finally, Section 5 concludes.
Modelling Approaches

The continuous-time duration model
The duration variable is de…ned as the number of periods -quarters in this study -over which a housing market boom, bust or normal cycle takes place. If T is de…ned as the discrete random variable that measures the time span between the beginning of one of those events and the moment it ends, the series of data at our disposal (t 1 ; t 2 ; : : : ; t n ) will represent the duration of those events. The probability distribution of the duration variable T can be speci…ed by the cumulative distribution function (CDF) F (t) = P r(T < t).
This function measures the probability of the random variable T being smaller than a certain value t. A particularly useful function for the duration analysis is the hazard function
where f (t) is the respective density function, while S(t) = P r(T t) = 1 F (t) is the survival function which measures the probability of an event surviving for t or more time. The hazard function re ‡ects the rate at which housing booms, busts or normal times will end at t, given that they lasted until that moment.
In other words, this function captures the probability of exiting from a state in moment t conditional on the length of time in that state. From the hazard function, we can derive the integrated hazard function,
h(u)du, and the corresponding survival function, S(t) = exp[ H(t)].
The hazard function allows for a characterization of the dependence duration path. If dh(t)=dt > 0, there is a positive duration dependence, that is, the probability of a housing boom, bust or normal time ending at t, given that it has reached t, increases with its age. Thus, the longer the respective event is, the higher the conditional probability of it ending will be.
We use a proportional hazards model to parameterize the hazard function:
where h 0 (t) is the baseline hazard function that captures the duration dependence of the data, is a (K 1)
vector of parameters to be estimated and x is a vector of covariates that do not vary over the duration of the event. This model is suitable for the analysis of the duration of the various phases of the housing market cycle, as we can impose a speci…c parametric form to the function h 0 (t) to estimate the magnitude of the duration dependence. In fact, the Weibull distribution …ts perfectly this goal. Hence, the respective (baseline) hazard function is given by:
with > 0 and p > 0. In this hazard function, is a constant and p parameterizes the duration dependence.
This means that if p > 1, the conditional probability of a turning point occurring will increase as the phase gets older, i.e. there will be positive duration dependence. However, a negative duration dependence is observed when p < 1, but if p = 1, there will be no duration dependence. Therefore, as intended, by estimating p, we can test for duration dependence in housing booms, busts and normal times.
Including the Weibull speci…cation for the baseline hazard function in the proportional hazard function given above by equation (2), we have:
Hence, the corresponding survival function can be written as follows:
This model can be estimated by Maximum Likelihood. The likelihood function for a sample of i = 1; : : : ; n spells is given by
where c i indicates when observations are censored. If the sample period under analysis ends before the turning point has been observed, the observations will be censored (c i = 0); if the turning points are observed in the sample period, the observations will not censored (c i = 1).
Following Allison (1982) , the corresponding log-likelihood function with the respective Weibull hazard and survival functions can be written as follows:
Although the life of a housing boom, a bust or a normal time is a continuous-time process, the available data is inherently discrete, which leads us to consider, in addition, a discrete-time duration analysis.
The discrete-time duration model
When the discrete units are very small, one can treat time as if it is continuous (Allison, 1982 To implement discrete-time methods, we start with a continuous-time model (namely, the proportional hazards model) and, then, derive the appropriate estimator for the data grouped into intervals. A discretetime (grouped data) version of the proportional hazards model was developed by Prentice and Gloeckler (1978) and Allison (1982) , from where we can de…ne the discrete-time hazard rate as follows:
where T i is the discrete random variable representing the uncensored time at which the event (boom, bust or normal time) ends and x it is a vector of time-varying explanatory variables. It is also assumed that time can only take integer values (i.e. t = 1; 2; 3; : : :) and that we observe n independent spells (i.e. housing booms, busts or normal times; i = 1; 2; : : : ; n) starting at t = 1. The observation continues until time t i , at which either an event occurs or the observation is censored, i.e. the event is observed at t i , but not at t i+1 .
Therefore, P it measures the conditional probability of event i ending at time t, given that it has not ended yet.
Following Prentice and Gloeckler (1978) , the corresponding discrete-time proportional hazard function can be written as:
This function is equivalent to the complementary log-log (or cloglog) function:
where t (= ln h t ) denotes the logarithm of an unspeci…ed baseline hazard function of time, while is the vector of parameters associated to the time-varying explanatory variables, x it , as in equation (2).
To proceed with the estimation, we need to choose a functional form for t . As is common in the literature, we opt for a discrete-time model that is analogue to the Weibull model:
Alternatively, t can be speci…ed as: (i) a polynomial-in-time ( t = 0 + 1 t + 2 t 2 + 3 t 3 + :::), where we may have linear, quadratic, cubic or other polynomials for the hazard function; (ii) piecewise-dummies
e., one dummy for each particular sub-period of time -where the hazard rate is assumed to be the same within each time-group, but di¤erent between those groups; or (iii) a fully non-parametric speci…cation with one dummy for each value of t for which an event is reported (time-dummies). Given their ‡exibility, some of these alternatives will be evaluated in this study.
The discrete-time log-likelihood function for a sample of i = 1; :::; n spells is given by:
where the dummy variable y it is equal to 1 if the housing boom, bust or normal time i ends at time t, and 0 otherwise. After replacing equation (10) into (12) and using the adequate speci…cation for the baseline hazard function, the model can be estimated via a maximum likelihood estimator (MLE).
Variable selection
The selection of covariates x it 2 X entering the discrete-time version of the duration model is driven by theoretical arguments and the existing empirical evidence presented in Section 1.
In order to investigate the potential spillovers from ‡uctuations in the oil price to the duration of housing booms, busts and normal times (i.e., the "oil price" transmission channel), we consider the following set of oil-related indicators (X oil ): 1) net oil exports as a percentage of GDP (N etExp); 2) a dummy variable that takes the value of one when the country is a net oil importer in 2012 (…xed de…nition based on the last year of the sample for which data are available), and zero otherwise (OilImpF ); 3) a dummy variable that takes the value of one when the country is a net oil importer (contemporaneous de…nition), and zero otherwise (OilImpC); 4) the oil price for each individual country (OilP r); and 5) the world oil price (W OilP r).
We remark that the distinction between net oil exporters and net oil importers is particularly useful in the assessment of the macroeconomic impact of oil prices on the housing cycle. For instance, if oil price falls, net oil importers are expected to bene…t from real income gains as a result of an improvement in their terms of trade. The opposite occurs in countries where the oil sector is large or even dominant and other activities depend on oil revenues, including public and private spending (i.e. for net oil exporters).
Each variable of the vector X oil is added (one at time) to the set of macroeconomic variables (X macro ), which are considered as the main drivers of the housing market cycle. In this context, studies by Agnello and Schuknecht (2011) and Taylor we have also considered the role of the "credit channel" as represented by growth rate of domestic credit to the private sector (Cred) and the "income channel" as de…ned by the growth rate of real GDP (GDP ).
Overall, we expect that better economic conditions and easier access to credit (due to lower interest rates and/or wider credit availability) contribute to reduce (increase) the probability of housing booms (busts)
ending.
Finally, a dummy variable (European) is also included among the set of regressors to test the possible existence of signi…cant di¤erences in the length of housing booms/busts in European countries vis-à-vis non-European countries.
Summing up, it follows that the hazard function (8) can be conveniently re-written as:
Data
As indicated, our analysis covers a sample of 20 industrialized countries over the period 1970Q1-2012Q2. . Given the quarterly frequency of our data, we start by smoothing the logarithm of real housing price series, Y t , to avoid capturing undesirable high-frequency movements. Thus, we compute their centered-moving average, that is,
Then, we de…ne an 'upturn' as an interval of time during which Y t > 0 for all t, while we denote a 'downturn'as an interval of time in which Y t < 0. A peak or trough is the last period within an upturn and a downturn, respectively. The price change in a run-up (downturn) is required to exceed (fall below) a 8 The countries included in our sample are: Australia, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Japan, Korea, Netherlands, New Zealand, Norway, Spain, Sweden, Switzerland, the United Kingdom, and the United States. 9 Dur corresponds to t i in the model described in the previous Section. minimum (maximum) bound before it can be labelled as a boom (bust). It follows that a housing boom is de…ned as an upturn such that Y T Y T L > z and, analogously, a housing bust is a downturn for which Y T Y T L < z, where T indicates the peak of the boom or the trough of the bust and L is the duration of the upturn or the downturn. The identi…cation of booms and busts is based on the assumption that n = 5
and z = 0:15. 10 To the extent that housing booms and housing busts re ‡ect house price misalignments, then we can interpret the normal times in housing markets as periods during which house prices are in line with their equilibrium values.
Empirical Results
We begin the empirical analysis by presenting in Figure 1 the scatter diagrams of the (non-negative) duration of boom, bust and normal periods in the housing market and the oil price for each individual country (OilP r).
As can be seen, they suggest that the length of housing booms is negatively associated with oil prices. In contrast, the duration of housing busts seems to be negatively linked with the dynamics of oil prices. Finally, for normal time spells, the relationship between duration and oil prices does not display a clear pattern.
[INSERT FIGURE 1 AROUND HERE] Figure 2 plots the hazard rates and the survival functions for the duration of housing booms, busts and normal times. The hazard rates show that, for all phases of the housing market cycle, the conditional probability of the respective spell ending at time t, given that it has not ended yet, tends to increase over time.
Therefore, as time goes by and each phase becomes older, the likelihood that it will end rises. Consequently, the survival functions steadily fall for housing booms, housing busts and normal times. However, this piece of evidence does not allow us to assess whether such patterns are statistically signi…cant and, most importantly, if they can be explained by oil price developments.
[
INSERT FIGURE 2 AROUND HERE]
To address these issues, a deeper statistical examination with parametric continuous-time and discretetime duration models is provided in Tables 1 to 9 . While testing for duration dependence, we also assess whether, as argued by Zellner (1990) and Sichel (1991) for the business cycles, the duration of the previous housing market's phase a¤ects the length of the current one. Hence, we include the dummy variable, DurP rev, among the set of time-invariant regressors (of the continuous-time duration models). We also control for the typology of the previous phase by adding the dummy variable P rev. This takes the value of one if the preceding phase of a boom was a bust (i.e. a "bust-boom" cycle), and zero otherwise; analogougly, it takes the value of one if the preceding phase of a bust was a boom (i.e. a "boom-bust" cycle), and zero otherwise. Finally, during normal times, it takes the value of one if the preceding phase was a boom (i.e. a "cyclical slowdown"), and zero if it was a bust (i.e. a "cyclical recovery").
1 0 We note note that the empirical evidence is robust to small changes in these parameters. Tables 1-3 present the results for housing booms. In Table 1 over time; ii) the type of the previous phase (P rev) and the duration of the previous phase (DurP rev)
From the oil sector to housing booms?
as discussed in the previous section 4; iii) a dummy for European countries (European), which takes the value of one for European countries, and zero otherwise and allows us to test whether there is a signi…cant di¤erence in the average duration of housing price phases between European and non-European countries;
iv) a set of dummy variables which control for whether a country is a net oil importer or not (i.e. OilImpF
and OilImpC).
In what concerns the characteristics of housing boom episodes, the results suggest the existence of positive duration dependence, as p is statistically greater than 1. Moreover, the second derivative of the baseline hazard function (h 0 (t) = pt p 1 ) indicates the presence of constant positive duration dependence (i.e. p is statistically equal to 2), which means that the probability of a housing boom ending at time t, given that it lasted until that period, increases over time but at a constant rate (Castro, 2010) . Moreover, the empirical …ndings show that booms have become longer over time, as the coe¢ cient of Event is negative, implying that the likelihood of a boom ending fell over time. There is also some weak evidence that the longer the previous phase is (no matter what, as the coe¢ cient of P rev is not statistically signi…cant), the smaller the likelihood of a housing boom ending tends to be.
Regarding the in ‡uence of the other time-invariant controls, we …nd that no signi…cant di¤erences in the duration of housing booms between European and non-European countries (i.e. European is not statistically signi…cant). Most importantly for the scope of this paper, we do not uncover a di¤erent duration of this phase of the housing market cycle between net oil importers and exporters, as the variables OilImpF and
OilImpC are not signi…cant. This implies that housing booms tend to be similar for net oil importers and exporters. However, this is only a preliminary result. Indeed, some further analysis requires one to account for other oil-related variables that are time-varying (e.g. oil prices).
[INSERT This is done in Table 2 , which reports the results associated with the estimation of the discrete-time However, looking at the time-varying oil-related variables, some interesting conclusions emerge. In particular, we emphasize that the price of oil signi…cantly a¤ects the duration of housing booms. That is, the higher the oil price in a speci…c country (OilP r) is, the higher the likelihood of a housing boom ending is.
More speci…cally, when the oil price increases by one US dollar per barrel, the hazard rate (or the odds) of a housing boom ending rises by a factor of, approximately, e 0:042 = 1:043, that is, by close to 4:3%, ceteris paribus. The same applies when we consider the world oil price (W OilP r): the coe¢ cient associated with this variable is positive, which implies that a rise in the world price of oil increases the probability of ending a housing boom. 11 Thus, the duration of housing booms is signi…cantly shortened by increases in the world price because they raise construction costs, reduce disposable income and hike in ‡ation expectations and the probability of teetering into recession.
Putting these results into perspective, they suggest that increases in oil prices are counter-cyclical and can act as an automatic stabilizer of the economy vis-à-vis periods of large and prolonged appreciation in real housing prices. This is true for the oil-importing countries. From a more managerial and practitioner point of view, investors should re-balance their portfolios by adopting short positions in real estate when faced with oil price hikes during housing booms. Therefore, the liquidity of the real estate market in the oil-importing countries should matter for investors. Concerning the net-oil exporting countries, strong increases in oil prices raise all the boats including houses. Thus, oil prices are cyclical for these countries. All in all, both oil-exporting and importing countries have oil risk exposures but at di¤erent sides of the business cycle.
Turning to the role played by the other macroeconomic factors (X macro ), we show that: (i) when the growth rate of real GDP (GDP ) increases, the likelihood of a housing boom ending falls even though the e¤ect is not signi…cant; (ii) housing booms tend to be signi…cantly shorter when the interest rate (LendIR) increases. In particular, a one percentage point rise in the interest rate boosts the hazard rate (or the odds) of a housing boom ending by a factor of, approximately, e 0:4 = 1:492, i.e., by about 50%, ceteris paribus; 12 (iii) the credit growth rate (Cred) does not in ‡uence the duration of housing booms. Consequently, measures aimed at controlling credit supply are likely to be ine¤ective in in ‡uencing housing prices.
[ INSERT TABLE 2 AROUND HERE] Finally, Table 3 summarizes the …ndings associated with the estimation of Cloglog regressions that are performed using natural cubic splines of the hazard functions. Given that the Weibull model is restrictive regarding the shape of the hazard function since it assumes that this function can only rise or decline in a monotonic way, we consider other more ‡exible speci…cations. More speci…cally, we use "natural cubic splines" (i.e. cubic polynomials of t (or Dur)) to smooth the coe¢ cients of the hazard function based on them. The results with three cubic splines (i.e., Spline1, Spline2 and Spline3, each of them referring to the linear, quadratic and cubic term, respectively) show that the coe¢ cients of the covariates remain signi…cant and have the expected signs. Moreover, the coe¢ cients of the three cubic splines are also highly signi…cant. 13 Thus, the likelihood of a housing boom ending appears to behave in a nonlinear way and the Cloglog speci…cation represents the best framework to study the duration of housing booms and the one that provides the most accurate characterization of the likelihood that they end after a certain duration.
In line with the previous duration models, we …nd that: (i) an increase in oil prices raises the probability of a housing boom ending; (ii) higher lending rates signi…cantly reduce the length of housing booms; and (iii) neither the growth rate of real GDP, nor the growth rate of domestic credit to the private sector exert a signi…cant impact on the duration of housing booms.
[INSERT 
From the oil sector to housing busts?
The empirical evidence regarding housing busts is reported in Tables 4-6 . Once again, we start by considering the basic continuous-time Weibull model ( Table 4) . The results point to the presence of constant positive duration dependence, as p is statistically greater than 1 and statistically equal to 2, which means that the probability of a housing bust ending at time t, given that it lasted until that period, increases over time at a constant rate. There is some evidence that the longer the previous phase is (no matter what, as the coe¢ cient associated with P rev is not statistically signi…cant), the smaller the likelihood of a housing bust ending tends to be.
Regarding the in ‡uence of time-invariant controls, our results do no point to signi…cant di¤erences in the duration of housing busts between European and non-European countries. As for DurP rev, despite its negative coe¢ cient suggesting that longer booms or normal time periods are followed by longer housing busts, it is not statistically signi…cant. Interestingly, we …nd that the fact that a country is a net oil importer (OilImpF and OilImpC) is associated with an increase of the duration of housing busts. More speci…cally, this phase of the housing market cycle tends to be longer in net oil importing countries. In fact, the coe¢ cients associated with these dummy variables are negative and statistically signi…cant. Therefore, net oil importers typically face longer housing bust spells than net oil exporting countries. In economic terms, the coe¢ cients associated with OilImpF and OilImpC range between 1:625 and 1:443, which implies that being an oil importer reduces the likelihood of the end of a housing bust by between 76:4% and 80:3%.
The net oil-importing countries tend to have a larger and more diversi…ed economy. They also have higher de…cit-to-GDP and debt-to-GDP ratios which impair the operation of the …scal policy and slow down adjustments during slump periods. On the other hand, the net oil-exporting countries are usually less diversi…ed and commodity-based but they have less debt and large foreign reserves and sovereign wealth funds which they can use to re-jump their economies quicker than net oil-importing countries. In sum, during slump periods, the exposure of the net oil-exporting countries to oil price risk is more manageable than for the net oil-importing countries.
INSERT TABLE 4 AROUND HERE]
When time-varying covariates are included in the discrete-time Cloglog model (Table 5) , we observe that the (constant) positive duration dependence still characterizes housing busts.
Moreover, the results from this discrete-time duration model are in line with its continuous-time counterpart regarding the European dummy variable and, most importantly, they con…rm that net oil importers face longer housing bust spells than net oil exporters. Other oil-related variables, such as net oil exports (as percentage of GDP) (N etExp) and oil prices (OilP r and W OilP r) do not seem to signi…cantly a¤ect the duration of housing busts.
In line with our expectations, the results indicate that housing busts are mainly in ‡uenced by the economic environment or economic activity. That is, when the growth rate of real GDP (GDP ) increases, the likelihood of a housing bust ending rises. A quantitative assessment reveals that the point coe¢ cient estimates associated with GDP lie between 0:305 and 0:360, thereby implying that the duration of housing busts is reduced by between 33:2% and 44:6% when the growth rate of real GDP raises by one percentage point. The coe¢ cient of Cred is not signi…cant, but LendIR has a positive impact on the likelihood of a housing bust ending.
In light of the relevance of GDP growth as a driver of the duration of housing slumps, this …nding suggests that authorities in oil-importing countries may need to put in place more expansionary policies (such as, large (…scal) stimuli packages) to be able to deliver an e¤ective recovery of the housing sector compared to oil-exporting economies (as in the case of many emerging markets).
[INSERT Table 6 provides a summary of the estimation of Cloglog regressions that are performed using natural cubic splines of the hazard functions. Again, we …nd that the three cubic splines (Spline1, Spline2
and Spline3) are statistically signi…cant, thereby suggesting that the likelihood of a housing bust ending displays some nonlinearity. In addition, we con…rm that: (i) the longer exposure of net oil importers to protracted housing busts vis-à-vis other countries; and (ii) the crucial role of improvements in real economic activity as a way to shorten housing busts;
What do oil prices mean for normal times in the housing cycle?
We now turn to the duration analysis of normal times in the housing market cycle (Tables 7-9 ). In Table 7 , it can be seen that the likelihood of normal times ending depends on the length of this phase of the cycle. Moreover, the coe¢ cient p is statistically greater 1, but statistically lower than 2, which means that the probability of normal times ending at time t, given that they have lasted until that period, increases over time at a decreasing rate.
The results also indicate that the duration of normal times: (i) has not increased over time (the coe¢ cient associated with Event is not signi…cant); and (ii) is independent of whether the previous event was a boom or a bust (as re ‡ected in the lack of statistical signi…cance of P rev). Yet, there is some weak evidence suggesting that the longer those spells are, the longer normal times will be (in accordance with the negative coe¢ cient associated with DurP rev). Moreover, normal time spells in the housing market are, on average shorter in the European than in the non-European countries. This indicates that the European countries may move more quickly from a normal period to a housing boom than the non-European countries.
The empirical evidence also shows that the duration of normal times in the housing market is not signi…cantly di¤erent between the net oil importers and the net oil exporters.
INSERT TABLE 7 AROUND HERE]
This is con…rmed by the discrete-time model that is analogue to the continuous-time Weibull model (Table 8) . Similarly, net oil exports (as percentage of GDP) (N etExp) -i.e., a measure of the oil dependence of a country -does not signi…cantly impact the duration of normal time spells. However, the price of oil has a signi…cantly negative e¤ect on the likelihood of normal times'ending. Thus, in general, a rise in the price of oil tends to be associated with longer normal time spells before they, eventually, turn into housing booms. This result can be explained by the fact that increases in oil prices generally re ‡ect an improvement of real economic activity, therefore, being associated with stronger fundamentals. Consequently, oil price ‡uctuations can be used as informative signals for investors when considering their asset portfolio allocations.
More speci…cally, oil price increases (decreases) should be exploited by means of larger (smaller) exposure to equities to the extent that they re ‡ect expectations of stronger (weaker) economic fundamentals.
This interpretation is corroborated by the empirical evidence concerning the set of macroeconomic determinants. In fact, we …nd that normal times in the housing market are mainly a¤ected by the economic environment or economic activity, that is, these spells are shorter when GDP growth accelerates. Put it di¤erently, when economic conditions improve, the housing market might enter a boom state and, as long as the GDP growth keeps rising, the housing sector dynamics will remain in this phase over longer time spells.
In quantitative terms, a one percentage point rise in the growth rate of real GDP leads to an increase in the likelihood of the end of a normal time spell by around 36:2% 46:2%.
The empirical …ndings also reveal that a higher lending interest rate impinges negatively on the duration of normal times by shortening it and, possibly, bringing the market to a housing bust. Thus, a one percentage point increase in the lending interest rate raises the probability of normal times ending by about 10%.
[INSERT TABLE 8 AROUND HERE]
Finally, in Table 9 we can see that the Cloglog regressions that are performed using natural cubic splines of the hazard functions for normal times con…rm the previous results. Thus: (i) increases in oil prices are associated with a longer duration of normal times in the housing market, as they typically re ‡ect increases in the demand for oil; (ii) an improvement in real economic activity can shorten normal time spells (by promoting the transition to a housing boom); (iii) a tightening of money market conditions reduces the length of normal times (by increasing the likelihood of a housing bust); and (iv) normal time spells are on average shorter in the European countries than in the non-European countries. All three cubic splines of the hazard function are also found to be statistically signi…cant, which gives rise to the importance of nonlinearity in the likelihood of normal times ending.
[ INSERT 
Conclusions and Policy Implications
Using quarterly data for 20 European and non-European countries, net oil exporting and importing industrialized countries, we assess the spillovers from the energy price ‡uctuations to the various phases of the housing market cycle (i.e., housing booms, housing busts and normal times), using various continuousand discrete-time duration models. We …nd that housing booms tend to be shorter for both oil importers and exporters when oil prices increase, re ‡ecting probably a demand or a supply oil shock. With regard to the housing busts, the empirical evidence corroborates the idea that the net oil exporters appear to be more immune to prolonged housing busts than the net oil importers, possibly due to greater foreign reserves and more active …scal policy. In what concerns normal times in the housing market, we show that oil price increases typically re ‡ect an improvement in economic conditions. As a result, a rise in oil prices tends to shorten normal time spells, possibly, by promoting the entry to a housing boom phase. Additionally, we do not uncover a statistically signi…cant di¤erence in the average duration of housing booms and normal times in the housing market between the net oil importers and the net oil exporters. Similarly, the degree of exposure to commodity price ‡uctuations -which can be captured by net oil exports (as a percentage of GDP) -does not seem to a¤ect the housing market cycle in a signi…cant manner.
Turning to other major determinants of the housing market cycle, we con…rm that economic growth All in all, our study suggests that measures, such as a better risk management via hedging against undesirable ‡uctuations in the price of oil, help to prolong the duration of normal time spells in the housing markets and may contribute to a sounder and more sustainable growth path. Similarly, by reducing a country's oil dependence, (public) investments in renewable energies can be a particularly e¤ective strategy in oil importers as they will shorten the length of housing busts, thus avoiding the …nancial instability associated with boom-bust cycles.
Due to the importance that money market conditions have on the duration of housing booms, our paper also highlights the in ‡uential role of monetary policy, speci…cally by illustrating the impact of lending rates on this phase of the housing market cycle. Hammoudeh et al. (2015) show that monetary contractions can lead to a persistent reduction in the prices of energy. This last result has an important implication for the current paper: by generating a prolonged fall in oil prices, monetary policy can also be crucial at preventing housing booms in a quasi-permanent manner, thus emerging as a counter-force to the important e¤ects of the oil factor on the housing market cycle. Notes: Robust standard errors (clustered by country) for the estimated coe¢ cients are in parentheses. Signi…cance level at which the null hypothesis is rejected: , 1%; , 5%; and , 10%. The sign "+" indicates that p is signi…cantly higher than 1 using a 5% one-sided test with robust standard errors; d, c and i, indicate the presence of decreasing, constant or increasing positive duration dependence at a 5% level, respectively. AIC = 2[ LogL + k] and SBIC = 2[ LogL + (k=2)LogN ], where LogL is the log-likelihood for the estimated model, k is the number of regressors and N is the number of observations. LRI is the likelihood ratio index or pseudo-R 2 (LRI = 1 LogL=LogL 0 , where L 0 is the likelihood of the model without regressors). "Ended" indicates de number of non-zero observations in the Cloglog model, which also corresponds to the number of housing booms. The economic variables are lagged one period in order to avoid simultaneity problems and to account for the usual delays in the reporting of economic data. Columns (1)- (4) Notes: Robust standard errors (clustered by country) for the estimated coe¢ cients are in parentheses. Signi…cance level at which the null hypothesis is rejected: , 1%; , 5%; and , 10%. The sign "+" indicates that p is signi…cantly higher than 1 using a 5% one-sided test with robust standard errors; Notes: Robust standard errors (clustered by country) for the estimated coe¢ cients are in parentheses. Signi…cance level at which the null hypothesis is rejected: , 1%; , 5%; and , 10%. The sign "+" indicates that p is signi…cantly higher than 1 using a 5% one-sided test with robust standard errors; d, c and i, indicate the presence of decreasing, constant or increasing positive duration dependence at a 5% level, respectively. AIC = 2[ LogL + k] and SBIC = 2[ LogL + (k=2)LogN ], where LogL is the log-likelihood for the estimated model, k is the number of regressors and N is the number of observations. LRI is the likelihood ratio index or pseudo-R 2 (LRI = 1 LogL=LogL 0 , where L 0 is the likelihood of the model without regressors). "Ended" indicates de number of non-zero observations in the Cloglog model, which also corresponds to the number of housing booms. The economic variables are lagged one period in order to avoid simultaneity problems and to account for the usual delays in the reporting of economic data. Columns (1)-(5) report the Cloglog regressions that are performed using natural cubic splines of the hazard functions, with knots at periods 1, 30, 45 and 68. , 1%; , 5%; and , 10%. The sign "+" indicates that p is signi…cantly higher than 1 using a 5% one-sided test with robust standard errors; d, c and i, indicate the presence of decreasing, constant or increasing positive duration dependence at a 5% level, respectively. AIC = 2[ LogL + k] and SBIC = 2[ LogL + (k=2)LogN ], where LogL is the log-likelihood for the estimated model, k is the number of regressors and N is the number of observations. LRI is the likelihood ratio index or pseudo-R 2 (LRI = 1 LogL=LogL 0 , where L 0 is the likelihood of the model without regressors). "Ended" indicates de number of non-zero observations in the Cloglog model, which also corresponds to the number of housing busts. The economic variables are lagged one period in order to avoid simultaneity problems and to account for the usual delays in the reporting of economic data. Columns (1)- (4) , 1%; , 5%; and , 10%. The sign "+" indicates that p is signi…cantly higher than 1 using a 5% one-sided test with robust standard errors; d, c and i, indicate the presence of decreasing, constant or increasing positive duration dependence at a 5% level, respectively. AIC = 2[ LogL + k] and SBIC = 2[ LogL + (k=2)LogN ], where LogL is the log-likelihood for the estimated model, k is the number of regressors and N is the number of observations. LRI is the likelihood ratio index or pseudo-R 2 (LRI = 1 LogL=LogL 0 , where L 0 is the likelihood of the model without regressors). "Ended" indicates de number of non-zero observations in the Cloglog model, which also corresponds to the number of normal time spells. The economic variables are lagged one period in order to avoid simultaneity problems and to account for the usual delays in the reporting of economic data. Columns (1)- (4) Notes: Robust standard errors (clustered by country) for the estimated coe¢ cients are in parentheses. Signi…cance level at which the null hypothesis is rejected: , 1%; , 5%; and , 10%. The sign "+" indicates that p is signi…cantly higher than 1 using a 5% one-sided test with robust standard errors; d, c and i, indicate the presence of decreasing, constant or increasing positive duration dependence at a 5% level, respectively. AIC = 2[ LogL + k] and SBIC = 2[ LogL + (k=2)LogN ], where LogL is the log-likelihood for the estimated model, k is the number of regressors and N is the number of observations. LRI is the likelihood ratio index or pseudo-R 2 (LRI = 1 LogL=LogL 0 , where L 0 is the likelihood of the model without regressors). "Ended" indicates de number of non-zero observations in the Cloglog model, which also corresponds to the number of normal time spells. The economic variables are lagged one period in order to avoid simultaneity problems and to account for the usual delays in the reporting of economic data. Columns 
